Tulane Medical School, New O r l e a n s , L o u i s i a n a 70112. Impedance r e s p i r a t o r y m o n i t o r i n g is i n c a p a b l e of d e t e c t i n g obs t r u c t i v e apnea. We compared a microphone b r e a t h sound d e t e c t o r t o a n impedance monitor i n 1 0 s l e e p i n g i n f a n t s and c h i l d r e n i n o r d e r t o d e t e r m i n e i t s a b i l i t y t o d e t e c t normal r e s p i r a t i o n s , c e n t r a l , and o b s t r u c t i v e a p n e a s and a l a r m f o r apneas g r e a t e r t h a n 1 0 seconds. A i r flow was used a s a s t a n d a r d f o r a l l measurements. B r e a t h sounds d e t e c t e d 98.4% and impedance 98.9% of a l l normal r e s p i r a t i o n s .
There were a t o t a l o f 42 c e n t r a l a p n e i c pauses. B r e a t h sound d e t e c t e d 40 and impedance 41 of t h e s e apneas y i e l d i n g 95 and 98% r e s p e c t i v e r a t e s of d e t e c t i o n . Breath sound monitor alarmed f o r 5 of 7 c e n t r a l a p n e a s and impedance monitor f o r 2 of t h e 7. There were 75 o b s t r u c t i v e apneas. Breath sound d c t e c t e d 58 o r 77% d e t e c t i o n r a t e . The b r e a t h sound monitor alarmed f o r 5 of 1 3 o b s t r u c t i v e apneas and t h e impedance monitor none. There were no s t a t i s t i c a l d i f f e r e n c e s i n e i t h e r b r e a t h o r c e n t r a l apnea d e t e c t i o n between t h e two m o n i t o r s . A i r flow was s t a t i s t i c a l l y b e t t e r t h a n b r e a t h sound f o r t h e d e t e c t i o n of obs t r u c t i v e apnea (p l e s s t h a n ,051. Breath sound was s t a t i s t i c a ll y b e t t e r t h a n impedance f o r o b s t r u c t i v e apneas (p l e s s t h a n .025). Our s t u d y s u g g e s t s t h a t a b r e a t h sound m o n i t o r i n g system may o f f e r a p r a c t i c a l a l t e r n a t i v e t o impedance r e s p i r a t o r y m o n i t o r i n g f o r t h e d e t e c t i o n of normal r e s p i r a t i o n , c e n t r a l and o b s t r u c t i v e apneas i n i n f a n t s .
PULMONARY SEQUELAE OF PROLONGED AMNIOTIC LEAK. Vinod b i r t h w e i g h t , 1233 + 110 qm; g e s t a t i o n a l age (GA), 29.1 t 0.78 wks; o n s e t of PAL, 22.6 + 1 . 9 wks GA; d u r a t i o n of PAL, 6 . 5 + 1 . 5
wks. Pulmonary h y p e r t e n s i o n , r i g h t t o l e f t s h u n t i n g , s e v e r e r e sp i r a t o r y a c i d o s i s and need f o r h i g h peak i n f l a t i o n p r e s s u r e s (40 t o 6 5 cm H20)were observed i n 5/8 n e o n a t e s . Of t h e s e , 3 d i e d and pulmonary h y p o p l a s i a was diagnosed a t necropsy (mean l u n g weight 1 4 . 3 ym). Two of t h e s u r v i v o r s developed significant bronchopulmonary d y s p l a s i a . No long-term s e q u e l a e were observed i n 3/8 neon a t e s e x c e p t t h e irmnediate need f o r v e n t i l a t o r y s u p p o r t . Both m o r b i d i t y and m o r t a l i t y were b e s t c o r r e l a t e d t o GA a t o n s e t of PAL and t h e GA a t b i r t h . These o b s e r v a t i o n s emphasize t h e need f o r i n t e n s i v e p r e n a t a l e v a l u a t i o n t o p r e d i c t f e t a l t h o r a c i c comp r e s s i o n and p o s t n a t a l pulmonary s e q u e l a e . Evidence of f e t a l t h o r a c i c compression may prove t o b e a u s e f u l d e t e r m i n a n t f o r o p t i m a l time of d e l i v e r y w i t h t h e PAL syndrome.
VENTILATORY RESPONSE OF GROWING PRETERM INFANTS TO
1740 COMBINED INsPIwToRY AND EXPIRATORY RESISTIVE LOAD.
Vinod K. Bhutani, Soraya Abbasi, Emidio M. S i v i e r i , William W. Fox, Univ. of P e n n s y l v a n i a , Penna. Hosp. & C h i l d r e n ' s H o s p i t a l of P h i l a . , S e c t . Newborn P e d i a t r i c s , P h i l a d e l p h i a , Pa. V e n t i l a t o r y r e s p o n s e s t o combined i n s p i r a t o r y and e x p i r a t o r y ( I & E) l o a d i n g were e v a l u a t e d i n 5 growing p r e t e r m n e o n a t e s . M e a~ ? SEM v a l u e s were g e s t a t i o n a l age: 29.6 t 0.7 weeks, b i r t h w e i g h t : 1178 ? 138 gm; s t u d y age: 54 ? 13 d a y s ; s t u d y weight: 1661 t 440gms. Pulmonary f u n c t i o n s , t i d a l volume (VT), minute v e n t i l a t i o n (MV), peak i n s p i r a t o r y f l o w (GI) and e x p i r a t o r y flow ( c E ) , i n s p i r a t o r y t i m e l t o t a l r e s p i r a t o r y tlme (TI/Ttot), r e s p i r a t o r y f r e q u e n c y ( f ) and work of b r e a t h i n g (WOB) were measured b e f o r e and a f t e r a p p l i -, c a t i o n o f t h e r e s i s t a n c e (R). A v a r i a b l e r e s i s t o r was used t o a d m i n i s t e r a s e p a r a t e l o a d of 50 (Rl) and 100 (R2) cm H20/L/sec d u r i n g I & E f l o w f o r 60 s e c o n d s . Mean + SEM c o n t r o l pulmonary f u n c t i o n v a l u e s were: pulmonary compliance 3.4 t 0.26 ml/cmH20; pulmonary r e s i s t a n c e :
( I ) = 44 t 14 and (E) = 69 t 13 cmH20/L/sec, r e s p e c t i v e l y ; VT.= 1 3 . 7 t 2.1 ml and MV = 894 + 79 m l I m i n ; CI = 2.75 + 0.23 and VE = 2.85 r 0.26 Llmin; TI/Ttot = 0.48 + 0.04 and f = 61 2 4 b r e a t h s l m i n ; A p p l i c a t i o n of R1 r e s u l t e d i n a s i g n i f i c a n t change (p<0.05) immediately and f o r a d u r a t i o n of 60 s e c s i n t h e VT (16% d e c r e a s e ) and i n b o t h and cE, a 20.4 and 21.6% d e c r e a s e , r e s p e c t i v e l y . The MV o n l y d e c r e a s e d (25%, p<0.01) a t i n i t i a l a p p l i c a t i o n , and compensation i n MV and work was noted by 6 0 s e c . A s i m i l a r , b u t g r e a t e d magnitude change was observed w i t h R2. These o b s e r v a t i o n s show an i n i t i a l d e c r e a s e d v e n t i l a t o r y r e s p o n s e t o t h e l o a d and a n e n s u e i n g a d a p t a t i o n by 60 seconds.
EFFECT OF HIGH FREQUENCY JET VENTILATION ON NEONATAL
1741 TRACHEAL MECHANICS: Vinod K. B h u t a n i , Thomas H. Shaffer, Alan R. S p i t z e r , Frank W. Bowen, & William W. Fox, U n i v e r s i t y of P e n n s y l v a n i a , Dept. of P e d i a t r i c s , T e m p l e U n i v e r s i t y School of Medicine, Dept. of P h y s i o l o g y , P h i l a d e l p h i a , Pa.
Preterm n e o n a t e s have r e c e n t l y been provided a d j u n c t i v e v e n t ia t o r y s u p p o r t w i t h h i g h frequency j e t v e n t i l a t i o n (HFJV)
.Neonatal a i r w a y s a r e more compliant and s u s c e p t i b l e t o pressure-induced deformation. Thus, t h e s e a i r w a y s may r e a c t d i f f e r e n t l y when exposed t o t h e r a p i d o s c i l l a t i o n s (10 -15 Ha) and changes i n i n t r a t r a c h e a l p r e s s u r e s d u r i n g HFJV. To s t u d y t h i s e f f e c t , changes i n i n -v i t r o t r a c h e a l dimensions and mechanics were determined i n p r e t e r m (0.85 term g e s t a t i o n ) and term r a b b i t s pups a f t e r HFJV. L e n g t h , d i a m e t e r , volume (V) and pressure-volume (P-V) r e l a t i o n s h i p s (by l i q u i d plethysmography) were measured f o r b o t h g r o u p s (n = 6 each) b e f o r e and a f t e r HFJV. For a d u r a t i o n o f 6 0 m i n . HFJV was a d m i n i s t e r e d t o e x c i s e d t r a c h e a l segments a t peak airway p r e s s u r e s of 2 0 c m H 2 0 ; end d i s t e n d i n g p r e s s u r e , 3.5 t o 3.8 cm H20 mean airway p r e s s u r e , 6.7 t o 6.8 cm H20; and t h e r a t e , 6001min. I n t h e p r e t e r m tlierewer; a s i g n i f i c a n t (p<0.001) i n c r e a s e i n t h e mean t r a c h e a l l e n g t h and d i a m e t e r . Mean t SEM v a l u e s of V i n c r e a s e d from 0.80 t 0.16 ml t o 1.65 ? 0.32 ml (109.4%; pc0.001).
S i m i l a r l y i n t h e term group, t h e mean V i n c r e a s e d 60.5% (p<0.001). The P-V r e l a t i o n s h i p s were a l t e r e d such t h a t t h e mean t SEM t r a c h e a l s p e c i f i c compliance d e c r e a s e d s i g n i f i c a n t l y from 0.0359 2 0.0015 t o 0.0155 t 0.0011 cm H20 (p<0.001) i n t h e p r e t e r m ; a,-6, from 0.0295 t 0.0017 t o 0.0208 t 0.0016 cm H20, (p<0.05) i n t h e term groups. These d a t a i n d i c a t e s i g n i f i c a n t dimensional and mechanical a l t e r a t i o n s i n t h e t r a c h e a l b e h a v i o r a f t e r HFJV f o r b o t h groups.
(XWACTERISTICS OF 'IHE LATE RESWNSE I N EXERCISE-

INWCED ETYMA. C. Warren Biennan, S t e p h e n G. S p i r o
Exercise-induced a s t b (EIA) o c c u r s a f t e r exercise and s u b s i d e s s p o n t a n e o u s l y w i t h i n 2 h o u r s i n mst i n d i v i -
d u a l s w i t h a s t h n a . H m e v e r , a s u b p o p u l a t i o n o f p a t i e n t s h a s a l a t e a s t b t i c r e a c t i o n 4 t o 1 2 h o u r s later. An i n c r e a s i n g n m k e r o f p a p e r s have documented t h i s l a t e r e a c t i o n . T h i s s t u d y f u r t h e r c h a r a c t e r i z e s t h e l a t e pulmonary r e a c t i o n to e x e r c i s e .
Nine young a d u l t s u b j e c t s who developed a s t k a f t e r a s t a nd a r d t r e a d m i l l e x e r c i s e test were s t u d i e d . Pulrronary f u n c t i o n tests =re performed b e f o r e and a f t e r e x e r c i s e and s e r i a l l y f o r a t least 6 h o u r s a f e r w a r d s . The s u b j e c t s performed pulmonary f u n c t i o n tests w h i l e b r e a t h i n g r o a n a i r and a f t e r 3 i n h a l a t i o n s o f a n oxygen-heliun m i x t u r e w i t h e a c h test. Although pulmonary f u n c t i o n r e t u r n e d to nonnal w i t h i n 3 h o u r s a f t e r e x e r c i s i n g i n a l l s u b j e c t s , 8 o f t h e 9 had a late a s t b t i c r e a c t i o n 3 t o 5 h o u r s a f t e r w a r d s . I n g e n e r a l , t h e late r e s p o n s e was less s e v e r e t h a n t h e i n i t i a l . ' I' m s u b j e c t s , hawever, n o t i c e d c l i n i c a l a s t hma. I n t h e innnediate r e s p o n s e , 8 o f 9 were helium "responders" s u g g e s t i n g t h a t t h e innnediate r e s p o n s e i n v o l v e d b o t h l a r g e and mll airways.
I n t h e l a t e r e s p o n s e , a l l were h e l i m "nonres p o n d e r s " s u g g e s t i n g t h a t it o c c u r r e d p r i m a r i l y i n s m a l l airways. One c o u l d s p e c u l a t e t h a t t h e inm!ediate r e a c t i o n to e x e r c i s e is due b o t h to a i r w a y c c o l i n g which would a f f e c t p r i m r i l y l a r g e c e n t r a l a i r w a y s and m e d i a t o r release which would a f f e c t m l l e r p e r i p h e r a l a i r w a y s w h i l e t h e l a t e r e s p o n s e is d u e s o l e l y to m e d i a t o r release and a f f e c t s p r i m a r i l y mall airways.
EFFECTS OF LABOR AN0 AIR-BREATHING ON CATION EXCHANGE I N LUNG EPITHELIAL CELLS OF BABY BUNNIES. R 0 Bland .1743and
C A R Boyd. Cardiovasc Res I n s t , Dept P e d i a t r , Univ C a l i f o r n i a , San Francisco; Dept Human Anat, Univ Oxford, UK.
Absorption o f f e t a l l u n g l i q u i d b e f o r e and soon a f t e r b i r t h i s e s s e n t i a l f o r t h e normal t r a n s i t i o n f r o m o l a c e n t a l t o oulmonarv gas exchange. We r e c e n t l y found t h a t g r a n u l a r e p i t h e l i a l cell; from lungs o f a d u l t and newborn r a b b i t s a c t i v e l y e x t r u d e NaC i n exchange f o r KC; t h i s process, which may be i m p o r t a n t i n r e g u l at i n g l u n g f l u i d balance, was c o n s i d e r a b l y slower i n c e l l s d e r i v e d from f e t a l lungs. To t e s t t h e hypothesis t h a t e i t h e r a i r -b r e a t hi n g o r l a b o r , o r both, m i g h t a c t i v a t e t h i s process, we harvested g r a n u l a r pneumonocytes f r o m lungs o f f e t a l and newborn r a b b i t s and measured 86Rb+ ( K t ) uptake by these c e l l s i n t h e presence o r absence o f 10-4 M ouabain ( d ) , which i n h i b i t s Nat-Kt-ATPase. 11 + 1 21 t 2 8-Sensi t i v e 5 e l 5 t l 5 e 1 5 . 5 t 1 1 5 t 1 @ -I n s e n s i t i v e I t 1 11.1 3 t 1 5 . 5 r 1 6 k 1 We conclude t h a t a i r -b r e a t h i n g s t i m u l a t e s p a s s i v e ( @ -i n s e n s i t i v e ) 06Rb+ uptake, whereas l a b o r i n f l u e n c e s b o t h a c t i v e ( @ -s e n s i t i v e ) and passive c a t i o n exchange i n g r a n u l a r pneumonocytes d e r i v e d f r o m term r a b b i t s . These e f f e c t s may hasten clearance of f e t a l l u n g l i q u i d and h e l p keep a i r spaces d r y a f t e r b i r t h .
